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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of claims : 

1 . (Currently amended) A powered orthotic device for therapeutic movement training 
augmenting a person's muscular functionality comprising: 

a brace adapted to be coupled to a body part of a the person and having a length such that 
the brace traverses a joint of the person, said brace including a mechanism at l e a s t on e strap for 
attaching the brace to the body part of the person; 

a sensor s e nsing means, fix e d in at l e ast one of th e at least on e straps such that wh e n said 
strap is coupl e d to the body part said s e nsing m e ans is adapted to be coupled to at least one 
muscle of the person and wherein in response to an attempt by the person att e mpting to move the 
body part, said sensor sensing m e ans senses a surfac e an electromyographic (EMG) signal of the 
muscles associated with motion about conn e cted to the joint and provides a sensor signal output 
in response thereto; 

a processor, coupled to the sensor, that det e rmin e s a d e sir e d joint torqu e from th e EMG 
signal and provides an actuator a s e nsor signal based on the sensor signal output in r e spons e 
th e r e to ; and 

an actuator coupled to receive the actuator s e nsor signal from said processor s e n s ing 
m e ans and in r e spons e to th e s e nsor signal said e xt e rnal 

wherein the processor causes the actuator to provide provid e s a force to the brace in a 
first direction having a magnitude which is proportional to a magnitude of the sensor signal 
provid e d by said s e nsing m e ans and in a second direction a spring return force, so as to facilitate 
use of the device in therapeutic movement training wherein th e ratio of pow e r d e liv e r e d by said 
actuator to the mass of th e actuator tak e s into account all of th e e l e m e nts n e eded to g e n e rat e th e 



Applicants: 
Serial No.: 
Examiner: 
Art Unit: 



McBean et al. 
10/718,913 
Michael A. Brown 
3764 



Page 3 of 10 

2. (Currently amended) The device of Claim 1 further comprising: 

moans for r e c e iving th e sensor signal and for scaling th e s e nsor signal by a variabl e 
amount; and 

an active feedback control loop circuit coupled to the processor to control the amount of 
force applied to the joint by said ext e rnal actuator. 

3. (Currently amended) The device of Claim 2 wherein said active feedback control loop circuit 
further comprises means for providing a measurement of output torque to ensure an accurate 
application of force. 

4. (Currently amended) The device of Claim I $ further comprising: 

a cable drive coupled between said actuator and said brace such that in response to 
movement of the actuator, said cable drive moves the brace. 

5. (Original) The device of Claim 4 further comprising a wheelchair wherein: 

at least a portion of said cable drive system is coupled to said wheel chair; and 
said actuator is disposed such that the mass of said actuator is substantially supported by said 



6. (Currently amended) The device of Claim 1 wherein said actuator is corresponds to an 
electric actuato r, a passive actuator, a hydraulic actuator, a pneumatic actuator or a combination 
thereof . 

Claims 7 and 8 (Cancelled) 

9. (Currently amended) A powered orthotic device for therapeutic movement training 
augm e nting a person's muscular functionality comprising: 

a brace adapted to be coupled to a body part of a the person and having a length such that 
the brace traverses a joint of the person; 



wheelchair. 
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a sensor sensing m e ans adapted to be coupled to at least one muscle of the person 
wherein in response to an attempt by the person attempting to move the body part, said sensor 
sensing m e ans noninvasiv e ly senses a desired muscular force of the person and provides a sensor 
signal output in response thereto; 

a processor, coupled to the sensor, that provides an actuator signal based on the sensor 
signal output ; 

an e xt e rnal actuator coupled to receive the sensor signal from said processor s e nsing 
m e an s and in r es pons e to th e sensor signal s aid e xt e rnal 

wherein the processor causes the actuator to provide provid e s a force to the brace in a 
first direction having a magnitude which is proportional to a magnitude of the sensor signal 
provid e d by said sensing m e ans and in a second direction a spring return force to facilitate use of 
the device in therapeutic movement training wh e r e in a ratio of pow e r d e liv e r e d by said actuator 
to th e mass of th e actuator takes into account all of th e e lements of th e pow e r e d orthotic d e vic e 
n ee ded to gen e rat e th e force ; and 

a control means coupled to the processor to aid e xt e rnal the actuator, said control means 
including means for making a low impedance measurement of output torque and for providing a 
feedback signal to said e xt e rnal actuator to ensure an accurate application of the force in the first 
direction provided by said ext e rnal actuator. 

10. (Previously presented) The powered orthotic device of Claim 9 wherein: said brace 
comprises a hinge mechanism having first and second hinge portions and first and second straps 
coupled to respective ones of the first and second hinge portions wherein said first and second 
hinge portions allow the first and second straps to move relative to each other in accordance with 
normal movement of a joint which the brace traverses and wherein the device further comprises: 

a cable wheel coupled to said brace, said cable wheel having a groove; 

a continuous cable coupled to said cable wheel, said continuous cable disposed around 
the cable wheel within the groove wherein said continuous cable is retained on one of the first 
and second straps such that when the cable is moved, the cable wheel rotates, causing the first 
and second straps to move relative to each. 
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1 1 . (Previously presented) A powered orthotic device for augmenting a person's muscular 
functionality comprising: 

a brace adapted to be coupled to a body part of the person and having a length such that 
the brace traverses a joint of the person, said brace comprising first and second straps; 

a cable wheel coupled to said brace, said cable wheel having a groove; 

a continuous cable coupled to said cable wheel, said continuous cable disposed around 
the cable wheel within the groove wherein said continuous cable is retained on the second strap 
such that when the cable is moved, the cable wheel rotates, causing the first and second straps to 
move relative to each other. 

12. (Previously presented) The powered orthotic device of Claim 1 1 wherein said brace 
comprises; 

a hinge mechanism having first and second hinge portions; and 

first and second straps, each of said first and second straps coupled to a respective one of 
said first and second hinge portions which allow the first and second straps to move relative to 
each other in accordance with normal movement of the joint which the brace traverses. 

13. (Previously presented) The powered orthotic device of Claim 12 wherein said hinge 
mechanism includes adjustable physical stops or locks which can limit the range of movement of 
the first strap relative to the second strap. 

14. (Previously presented) The powered orthotic device of Claim 1 1 wherein said cable wheel 
is provided having a groove and said continuous cable is disposed around the cable wheel within 
the groove. 

15. (Previously presented) The powered orthotic device of Claim 1 1 further comprising a cable 
retainer disposed to retain said continuous cable on the second strap. 
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16. (Previously presented) The powered orthotic device of Claim 1 1 wherein said cable 26 is 
provided having an inner cable portion 26a 3 which, along certain portions of the cable 26, is 
surrounded by an outer cable jacket 26b, through which the inner cable portion 26a can slide. 

17 (Previously presented) The powered orthotic device of Claim 1 1 further comprising an 
actuator coupled to said cable said actuator having force feedback control, which provides the 
movement of the cable. 

18. (Previously presented) The powered orthotic device of Claim 17 further comprising a power 
source coupled to said actuator. 

19. (Previously presented) The powered orthotic device of Claim 17 wherein the power source 
corresponds to the power source of a wheel chair. 



20. (Previously presented) The powered orthotic device of Claim 1 1 further comprising a sensor 
disposed to sense signals generated by a person wearing the orthotic device. 



